CHAPTER 5

EMPLOYMENT

Overview This chapter examines the participation and employ-

ment characteristics of women, minorities, and persons

Women, minorities, and persons with disabilities argiih gisabilities in the science and engineering labor
a smaller proportion of the science and engineerifigrce. Much of the data for this chapter come from
labor force than they are of science and engineeriRgp's SESTAT (Scientist and Engineer Statistics Data
degree recipients. Women earned 43 percent of COBystem) surveys. The 1993 surveys are substantially
bined bachelor's, master's, and doctoral science agfferent from those conducted in the 1980s in terms of
engineering degrees in 1993 (see appendix tables 3-gy sample, question wording, and response rates. In
4-20, and 4-23) but were 22 percent of the science aigst cases, therefore, it is not possible to present mean-
engineering labor force. (See appendix table 5-1.)ingfy| trend data. Data on science and engineering fac-
Blacks, Hispanics, and American Indians were 6 percefity come primarily from the NCES 1993 National
and persons with disabilities were 5 percent of the s&tudy of Postsecondary Faculty. See the appendix for

ence and engineering labor force. (See appendix tablgsre information on data sources.
5-2 and 5-3.)

As data in chapters 3 and 4 show, the fraction of sgj : : ;
ence and engineering degrees going to women esrbéomen Scientists and Engineers
minorities has increased over time. Because the labor Women are 22 percent of the science and engineer-
force is composed of many years’ worth of degree recijmg labor force as a whole (see figure 5-1) and were 20
ients and because women and minorities were a smappercent of doctoral scientists and engineers in the United
fraction of earlier years’ degree recipients, one woultates in 1993, compared with 19 percent in 1991.
expect women and minorities to be a smaller fraction of
the labor force as a whole than they are of current degfeeld
recipients. Among those who received degrees since

1990 the fracti £ h : d : ind | Within science and engineering, women are more
» the fraclion of the science and engineerng 1aghpy represented in some fields than in others. Women
force who are women and minorities is much larger:

i 48 ¢ black. Hi . “dre more than half of sociologists and psychologists but

gerce_n ar? \év_omens,an perg_ent %rle 5%1(: » FISPANICQE only 9 percent of physicists and 8 percent of engi-

merican Indian. (See appendix table 5-4.) ers. (See appendix table 5-1.) Doctoral women scien-
Even among the more recent graduates, one woy

L s and engineers are likewise more heavily represent-
not expect the proportion in the labor force to equal they i, some fields than in others. For example, women
pr%porthn of _degr(cajes. Iaxonocgny dlflferencets n ksc'.‘:{'rc'@?e 41 percent of doctoral psychologists, and 28 percent
and engineering education and employment make it A |0 gists but only 4 percent of engineers. (See figure
ficult to compare participation in science and engineet: ,
ing education with participation in science and engi-
neering employment. Some who receive degrees in w ch more likely than men to have the bachelor’s

l[i counlted ?s bsciencel ang gn?r;nge][_ln% and corES| Bhree as their highest degree. Women are 32 percent of
emtsedves bo' € empl oyed n their fie dmay not K& chelor's computer/mathematics scientists but only 18
counted as being employed In science an engmeerfggcent of doctoral computer/mathematics scientists.

In many fields, women scientists and engineers are

occupations. As an example, some who receive degregs, nnendix table 5-1.) Because of these differences
in sociology (a science degree) become social work S

(a nonscience occupation). Because of these taxono
differences, field differences among men and wom
science and engineering degree recipients may influenc
participation in the science and engineering labor forc

highest degree, the science and engineering work
e by women is often very different from that done by
en. For example, in the biological sciences, women are

2 Totals may vary from table to table because of differences in the popula-
tion referred to in the table and because of “no reports.”

1 Includes science- and engineering-related occupations and postsecon(3 For 1991 figures, se&fomen, Minorities, and Persons With Disabilities in
science and engineering teachers. Science and Engineering: 1994, 95.
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Figure 5-1.
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See appendix tables 5-1, 5-2, and 5-3.

NOTE: The percentages here are not mutually exclusive.

Figure 5-2.
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47 percent of the bachelor's biological scientists and
only 29 percent of the doctoral biological scientists. (See
appendix table 5-1.) Biological scientists with bache-
lor's degrees may have as their primary activity testing
and inspection or technical sales or service, or they may
be biological technicians, medical laboratory technolo-
gists, or research assistants. Biological scientists with
doctoral degrees typically teach in universities, perform
independent research, or are managers or administrators
in industry4

Employment and Unemployment

Bachelor’s and Master’s Scientists
and Engineers

Recent men and women bachelor’'s science and
engineering graduates are similar in their pursuit of
postgraduation education but differ in employment sta-
tus. About 30 percent of new bachelor’s graduates do not
immediately seek employment. Instead, they pursue
graduate study either full time or part time. (See figure
5-3.) In 1993, women and men 1992 science and engi-
neering graduates were about as likely to be enrolled in
graduate school (32 percent of women versus 29 percent
of men). (See appendix table 5-6.)

Recent men and women bachelor’'s graduates differ
more in postgraduation employment status than they do
in postgraduation education. Men bachelor's science
and engineering graduates are more likely to be in the
labor force, to be employed full time, and to be

Figure 5-3.

Percentage of 1992 bachelor's science and
engineering graduates in full- or part-time
graduate study, by sex: 1993
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See appendix table 5-6.

4 U.S. Department of Labor, Bureau of Labor Statistiogcupational
Outlook Handbook, 1994—9%ay 1994, Bulletin 2450.
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employed in their field than are women. (See figurable 5-8.) Those who are not employed in science and
5-4.) Women are more likely than men to be out of trengineering occupations are, for the most part, in relat-
labor force, to be employed part time, and to bed occupations, such as clinical psychology, social
employed outside their field. Women are 44 percent wfork, management, secondary educadangd sales and
the 1992 bachelor’s science and engineering graduatearketing. (See figure 5-5.) Because they are more like-
but are 58 percent of those out of the labor force (i.e., Hgtthan men to earn degrees in the social sciences, women
employed and not seeking employment), 54 percent afe more likely than men to be employed in social ser-
those employed part time, and 47 percent of thos&es and related occupations and, because of family con-
employed full time outside their field. (See appendigerns, cultural norms, or personal preference, are more
table 5-6.) likely than men to be employed in secondary education.
Some of these differences are due to family-related Part of the reason women bachelor's science and
reasons, often demands of a spouse’s job or presencenfineering graduates are less likely than men to be
children. Among recent bachelor’s graduates, 29 perceitiiployed in science and engineering occupations is that
of women but only 1 percent of the men who are n@iomen are not highly represented in fields in which a
employed cited family responsibilities as the reason fggchelor's degree is sufficient for employment within
not working. (See appendix table 5-7.) _ the field. Engineering and computer science, fields in
Field differences contribute to some of these diffe{(yhich women are not highly represented, typically pro-

ences in employment status as well. Undergraduz;yge “professional” empioyment with bachelor’s

education in science and engineering is not necessalyy ees. Thus, new bachelor's graduates in these fields

preparation solely for science and engineering emplo re likely to find employment in their field: 72 percent

ment. Science and engineering education at the undér- ; ;
graduate level is broadly applicable in a number of fiel 1992 bachelor's computer science graduates and 65

outside science and engineering. ercent of new bachelor's engineering graduates found

; : Afull-time employment in their field.
Among employed recent science and englneernful(j . . . .
bachelor's graduates, women are less likely than men, to Other fields typically require graduate education for

be employed in science and engineering occupatioﬁETOfGSSional” employment in the field. New bachelor’s

Only 18 percent of the employed new women graduat@iduates in these fields are least likely to be employed
compared with 35 percent of the new men graduates whghin their field. Life sciences and social sciences,

employed in science and engineering. (See appenéiflds in which women are highly represented, are two
such fields: only 37 percent of 1992 bachelor’s social

science graduates and 32 percent of 1992 bachelor’s life
Fi ) science graduates found full-time employment in their
gure 5-4. .
Employment status of 1992 bachelor's science and field.
engineering graduates, by sex: 1993 Unemployment rates of men and women recent
bachelor’s graduates do not differ greatly: 4.1 percent of
50 women and 4.7 percent of the men 1992 bachelor’s sci-
ence and engineering graduates were unemployed in
April 1993. (See appendix table 5-6.)

45
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35 =7 Doctoral Scientists and Engineers
en

30 ® Women The overall labor force participation rates of doctor-
al men and women scientists and engineers are simi-
lar—about 92 percent of both men and women are in the
20 labor force. The labor force participation rates of men
and women who received their doctorate in similar time
periods are quite different, however. Within degree
10 cohorts, men have higher labor force participation rates
5 than women. For example, among 1980-1984 gradu-
ates, the labor force participation rate for men is 99.1
percent; for women, it is 93.8 percent. (See appendix
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srmslees] SrmlyEe cmslees e e s table 5-9.) Because a higher fraction of men than

infield  outside seeking  nof women are in the earlier degree cohorts (e.g., those who
ek OIS SEEE received degrees before 1960) and those in earlier

See appendix table 5-6.
NOTE: A respondent is employed “in field” if he or she

responded that his or her current work is “closely related” or
“somewhat related” to degree. Employment status excludes
full-time students.

5 Secondary science and mathematics teaching is not considered employ-
ment in science or engineering because most who are employed in this area
have degrees in education, not in science or engineering. Only 29 percent of
the science and mathematics secondary teachers responding to the National
Survey of College Graduates had degrees in science or engineering.
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Figure 5-5.
Occupations of employed 1992 bachelor's science and engineering graduates, by sex: 1993.
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See appendix table 5-8.

degree cohorts have lower labor force participation New doctoral scientists and engineers are more
rates, largely due to retirements, men’s overall particikely than bachelor’'s scientists and engineers to find
ipation rate averages out to about the same as womergsnployment in their field. Among full-time employed
Among doctoral scientists and engineers, 12 perdoctoral scientists and engineers, 93 percent are
cent of women and 4 percent of men are employed paginployed in their field, compared with 70 percent of
time. (See appendix table 5-10.) Women who arg|-time employed bachelor’s scientists and engineers.
employed part time are far more likely than men to citegqe appendix tables 5-6 and 5-10.) Doctoral women

family responsibilities as the reason. (See appendi ho are em : ; ;
. ployed full time are as likely as men to be in
table 5-11.) About half of the doctoral women worklng-ObS related to their degree.

art time and about 5 percent of the men cited famil . : : .
Eesponsibilities as the IOreason for working part time, Famll_y status influences exit rates out of science
Women with children under age 18 are more likely tha"d_€ngineering employment. Married scientists and
men with or without children and women without chil- €ngineers and those with children are more likely to
dren to work part time or to be unemployed. (Seéeave science an_d engineering employment thap those
appendix table 5-12.) who are not married and do not have childrénithin

Women and men who have children face the probeach family status category, however, differences
lem of trying to balance work and family. Twenty-onebetween men and women remain. Single women are
percent of doctoral women scientists and engineers withore likely than single men to leave science and engi-
children under 18, but only 2 percent of comparabléeering employment. Married women without children
men, are employed part time. Both men and womeare more likely than married men without children to
face the problem of balancing work and family wheneave science and engineering employment, and women
employers demand primary commitment to work. EveRyith children are more likely than men with children to

companies with family-friendly programs frequently |eayve science and engineering employment.
discourage their use.

7 Preston, Anne E. 1994. Presentation on “Occupational Departure of
Employees in the Natural Sciences and Engineering” cited in Committee on
6 Committee on Women in Science and Engineering, National ResearWomen in Science and Engineering, National Research Council Committee on
Council. 1994Women Scientists and Engineers Employed in Industry: WkWomen in Science and Engineering. 19%&men Scientists and Engineers
So Few?Washington, DC: National Academy Press. Employed in Industry: Why So FeWashington, DC: National Academy Press.
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Women'’s Persistence in Science After Graduation

Rayman and Brett (1995) found parental encouraggdmong the three groups, stayers were most likely to
ment and attitudes about work and family to bbave received encouragement from their parents,
important determinants of women’s persistence mspecially their mothers, to pursue a career in science.
science after graduation. Other factors influencinghey were least likely to believe their current occupa-
persistence included encouragement from collegen was compatible with family life.
teachers, having had a mentor as an undergraduate,
having received career advice from faculty, havinGhangers were most likely to have received a lot of
had an undergraduate research experience, and hawingouragement from mothers and to have had moth-
a high interest in science. ers in science or health-related occupations. They
were also more likely to have moved for a spouse, to
Parental encouragement contributed significantly teave worked less than full time to provide caregiving,
whether or not a woman stayed in science after graahd to be in nonscience occupations that were com-
uation. Encouragement from either mothers or fathepatible with family life. Both leavers and changers
was important, and encouragement from both togetivere more likely than stayers to believe that mothers
er was even better. Using a logistic regression modelith infants should not work at all. Changers were
the authors calculated that the odds of science majtess likely than the other two groups to have had
staying in science after graduation were 2.6 timesncouragement from mothers to pursue a career in
greater if one parent gave a lot of encouragement asalence, to have had encouragement from college
6.7 times greater if two parents gave a lot of encoueachers, to have had a mentor, to have received
agement. Family characteristics, such as parental edareer advice from faculty, and to have had under-
cation and occupation, were not related to persistengeduate research experiences.
although they are related to choice of major in science
or mathematics. Leavers were less likely than the other two groups to
have had a father or mother in science; to have had a

In this study, three groups of women who majored ifother who went to college; to have received a lot of
science and mathematics as undergraduates at a leagk

: . I h terized b eticouragement from mothers, fathers, or college
Ing womens cOllege were characlerized by PerSlpsachars to major in or pursue a career in science; to
tence in science: “leavers” left the sciences immedi-

ately after graduation, “changers” switched to oth ave received career advice from advisors; to have

occupations sometime after graduation, and “stayeléQne ur?derg_raduate IEEEEIE CNE o e 2 gy
remained in the sciences. Interest in science.

Women doctoral scientists and engineers are m¢.
likely than men to be unemployed, although the diffe Figure 5-6. _
ence is small. The unemployment afer doctoral Unemployment rates of doctoral scientists and

. . engineers, by field of doctorate and sex: 1993.
women in 1993 was 1.8 percent; for men it was 1.6 pe 9'35 v X

cent? (See figure 5-6.) Within fields, the differences ir 5

unemployment rates are larger, especially in the fieli 3.0 .Me”

that have fewer women. For example, among physic b5 ] Women

scientists, the unemployment rate for women is 3.2 pe '

cent compared with a rate of 2.0 percent for men. (S g 20 ;

appendix table 5-13.) Among engineers, the unemplc § 5 4

ment rate for women is 2.4 percent compared with a r¢

of 1.7 percent for men. Among social scientists, on tt 1.0 4

other hand, the unemployment rates are more nea 05 J

equal—1.4 percent for women and 1.5 percent for me oo
8 8 88 £33 g =g 2
o} o 25 0 - O = O O O =
= c = c [ o c o

8 The unemployment rate measures the percentage of those in the labor = g g2E2 g =22 @F o

force who are not employed but are seeking work. % @ Jew v l? -

= w

9 The difference in unemployment rates is statistically significant, i.e., it is See appendix table 5-13.
larger than expected from chance fluctuations.
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Are Marriage and Science Compatible for Women?

Doctoral women scientists and engineers are far less Women scientists and engineers who are married
likely than men to be married: 66 percent of womerare more likely than men to be married to a scientist
doctoral scientists and engineers are married, conor engineer. (See figure 5-9.) Fifty-five percent of
pared with 83 percent of men. (See figure 5-7.women, but only 32 percent of men, are married to a
Doctoral women are twice as likely as men never tmatural scientist or engineer.

have married or to be divorced. Twelve percent of the

women, but only 6 percent of the men, were divorced,

and 19 percent of the women, but only 9 percent of the

men, were single and never married.

Figure 5-7. Figure 5-8.
Percentage of doctoral scientists and engineers Percentage of married doctoral scientists and
who are married, by age and sex: 1993 engineers, by employment of spouse and sex of
respondent: 1993
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SOURCE: National Science Foundation/SRS. 1993 Survey of SOURCE: National Science Foundation/SRS. 1993 Survey of
Doctorate Recipients. Doctorate Recipients.

One factor in the differing marital status of men and
women scientists and engineers is the younger ages of
the women—16 percent of the doctoral women, bu rigyre 5.9

only 10 percent of the doctoral men, are younger tha percentage of married doctoral scientists and
35. Among younger doctoral scientists and engineer engineers, by spouse occupation and sex of
more nearly equal proportions of men and women ar respondent: 1993

married. Among those 35 or older, however, womer

are far less likely than men to be married. For exarmr ¢,
ple, among doctoral scientists and engineers betwe: 5 OMen
the ages of 45 and 54, 64 percent of the women, cor B women
pared with 85 percent of the men, are married. 401

30 A1
Among those who are married, women scientists an 2o -
engineers are also more likely than men to face prol
lems in accommodating dual careers. Doctora
women are twice as likely as men to have a spous N . o .

. : . . atural science, Social sciences Some other field
working full time. (See figure 5-8.) Eighty-four per- engineering, etc.
cent of the married women, but only 42 percent of thi
married men, have a spouse working full time. Only
10 percent of the married women, but 38 percent ¢ SOURCE: National Science Foundation/SRS. 1993 Survey of
the married men, have a spouse not working. Doctorate Recipients.

ercent
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Sector of Employment (See appendix table 5-17.) For example, women are less

, , L . likely than men to be engineers or physical scientists,
Bachelor's and master's scientists and engineers gfg,"enq to be employed by private for-profit employ-

employed predominantly in business or 'ndUStr)érs. Forty-four percent of doctoral physical scientists

Seventy-two _percent of bachelor§ scientists and €Ndind 53 percent of doctoral engineers are employed in
neers, and 56 percent of master's scientists and e@

loved in th tor. (S dix t isiness or industry, compared with 30 percent of all
neers are employed in this sector. (See appendix talles, niists and engineers. Within fields, women are about

5-14 and 5-15.) Doctoral scientists and ENQINEETS, BB |ikely as men to choose industrial employment,
the other hand, are employed in diverse sectors: 45 pejip .ok some evidence indicates that women leave
cent are employed in universities or 4-year colleges, gl srial employment at a greater rate than Mefhe
percent are employed in business or industry, 10 percgil, 4;e in industry may be perceived as less favorable to
are employed in government, and 15 percent ajg man for a number of reasons including recruitment
employed elsewhere. (See appendix table 5-16.) = 504 hiring practices, a corporate culture hostile to
Among bachelor's and master's scientists and engli,an *sexual harassment, lack of opportunities for
neers, women, minorities, and persons with disabilitigs, oo jevelopment and critical developmental assign-
are less likely than scientists and engineers as a whol nts, failure to accommodate work-family issues, lack

be employed in business or industry and are more lik&ly o nioring and lack of access to informal networks of
to be employed in educational institutions. For exampl@opmunication'll

among master’s scientists and engineers, 63 percent 0
men and 39 percent of women are employed in business

or industry and 16 percent of men and 32 percent gf _ .
10 Anne Preston, “A Study of Occupational Departure of Employees in the

Women_are employed in educational institutions. (S%tural Sciences and Engineering,” National Research Council Committee
appendlx table 5—15.) on Women in Science and Engineering conference, Irvine, CA, January 17,

Among doctoral scientists and engineers, wometi®*
are alsc_) less “kely than men to be_employed by prlVaﬂaFederal Glass Ceiling Commission, “Good for Business: Making Full Use
for-profit employers and are more likely than men to b& the Nation's Human Capital,” March 1995. U.S. Department of Labor.

i i iti ashington, DC. See also Committee on Women in Science and
employed n CO”egeS and universities or to be Sel‘gwgineering, National Research Coun®ilpmen Scientists and Engineers

employed. (See ﬁgure 5'1(_)-) These .diﬁ_erences in S@ﬁployed in Industry: Why So Few2994. Washington, DC: National
tor are mostly related to differences in field of degreécademy Press.

Figure 5-10.
Sector of employment of doctoral scientists and engineers in the labor force, by sex: 1993
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See appendix table 5-16.
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Women's greater tendency to be self-employed {40 percent versus 25 percent). (See appendix table 5-
also related to field of degree. For example, women at8.) Two-year schools are much more likely than 4-
more likely than men to be psychologists, and psychaolear schools to hire part-time faculty. More than half of
ogists are more likely than other scientists and engineéasulty, regardless of sex, who work in 2-year schools
to be self-employed. Twenty-two percent of doctoralbork part time. (See appendix table 5-21.)
psychologists are self-employed, as opposed to only 6 Women are also more likely than men to have fixed-
percent of all scientists and engineers. (See appentirm contracts. Fifty-four percent of women science and

table 5-17.) engineering faculty are on a one-term or 1-year contract,
compared to 34 percent of men. (See appendix table 5-
Academic Employment 20.) Some evidence indicates that such contracts are

ecoming more prevalent. Over the last 5 years, colleges

The employment characteristics of women in Cognd universities have moved toward replacing tenured or
leges and universities are quite different from those Qi re-track positions with fixed-term contratts.

men. Women faculty differ from men in terms of teach- Tpg gjfferences among men and women faculty in
ing field, type of school, full-time or part-time employ-he of schools and employment status are partly related
ment, contract length, primary work activity, researc}y ihe highest degree obtained. Fewer women than men
productivity, rank, and tenure. The fields in which meRgience and engineering faculty have a PhD degree. A
and women faculty teach differ. Women faculty as g higher proportion of women (42 percent) than men

whol_e are less likely than men to be science and €NB4 percent) faculty have a master’s degree as their high-
neering faculty. Women are 44 percent of faculty ipg; degree. (See appendix table 5-22.)

non-science-and-engineering fields but only 24 percent pary pecause of the types of schools in which they
of science and engineering faculty. (See appendix tablg, employed, women science and engineering faculty
5-18.) Within science and engineering, women faculje more jikely than men to be involved primarily in

are a rel_atlvely small fraction of phys_lcal science andaching. (See appendix table 5-23.) Not only do they
engineering faculty and are more highly representefleng more time teaching than men, they also are more
among mathematics and psychology faculty. Women g ly than men to report they prefer teaching to

43 percent of psychology faculty and 31 percent @hsearch. Within school types, men and women faculty
mathematics faculty but only 14 percent of physical SCiye more nearly the same in the amount of time spent in

ence and 6 percent of engineering faculty. teaching or research and in the preferred amount of time
The types of schools in which men and WOMeghent in teaching or research.

teach differ. Women science and engineering faculty are \yomen science and engineering faculty also do less
far less likely than men faculty members to be employgdsearch than men faculty. Women are less likely than
in research universities and are far more likely to Bgap 1 pe engaged in funded research, to be a principal
employed in public 2-year schools. (See figure 5-1% astigator or co-principal investigator (see appendix

Differences in type of school are related to faculyypie 5:24), or to have published books or articles in the

employment status. Women science and engineerifgious 2 years (see appendix table 5-25). These differ-
faculty are much more likely than men to teach parttimg,.es remain even within research universities and

among all age groups.

Among full-time science and engineering faculty,
women are less likely to chair departments, are less like-
ly to reach the highest academic ranks, and are less like-
ly to be tenured than men. Eleven percent of women but
40 14 percent of full-time men science and engineering
35 | faculty chair departments. (See appendix table 5-26.)
. Women scientists and engineers hold fewer high-
s | ranked positions in colleges and universities than men.

Women are less likely than men to be full professors and
20 are more likely than men to be assistant professors or

Figure 5-11.
Distribution of science and engineering faculty, by
type of school and sex: 1993

Percent

151 instructors. (See figure 5-12.) Part of this difference in
10 1 rank can be explained by age differences, but differences
5 1 in rank remain even after controlling for age. Among
0 A those who received their doctorate 13 or more years ago,

72 percent of men but only 55 percent of women are full
professors. (See appendix table 5-27.)

Liberal
arts
Public
2-year
Other

Research
Doctorate
Compre

hensive

12 y.S. Department of Education, National Center for Education Statistics.
See appendix table 5-19. 1996. Institutional Policies and Practices Regarding Faculty in Higher
Education Institutions, 1992.
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Women are also less likely than men to be tenurém that done by men. For example, 40 percent of
or to be on a tenure track. Forty-three percent of fulbachelor’s-level women but only 26 percent of bache-
time employed women science and engineering faculgt's-level men report computer applications as their pri-
are tenured, compared with 67 percent of men. (Sgfry work activity. Thirteen percent of master's-level
figure 5-13.) As was the case with rank, some of thgen and 9 percent of master's-level women are man-
differences in tenure may be attributable to dlfferencgaers_ (See appendix table 5-29.) Age differences large-

N age. ly explain differences in management status. Among
bachelor’s scientists and engineers between the ages of
30 and 39, roughly equal proportions of men and women
As noted earlier, bachelor's and master's scientistéde managers. Differences in field also have a lot to do
and engineers are employed primarily in business with differences in primary work activities. For exam-
industry, and women scientists and engineers are Igg8, men are more likely than women to be engineers
likely than men to be employed in this sector. The ty@nd are thus more likely to be engaged in development,
of work women scientists and engineers do also diffedlesign of equipment, and production.
Among doctoral scientists and engineers, nonacade-
- mic employment is more prevalent than academic
Alggéiriitzr'ank of full-time ranked science and employm.ent in some fields, for e>_<ample, chemlstry and
engineering faculty, by sex: 1993 engineering. Women are less likely than men to be
employed in these fields and are less likely than men to

Nonacademic Employment

45

40 — be em_pl_oyed i_n nonaca_demic settings. _
a5 B Wormen Within business or industry, women doctoral scien-
20 tists and engineers are less likely than men to be in man-
5 25 agement. (See figure 5-14.) Twenty-five percent of doc-
§ 20 toral men scientists and engineers and 21 percent of doc-
15 toral women scientists and engineers are in management.
10 As was the case with bachelor’s- and master’'s-level sci-
5 entists and engineers, this difference is largely attributable
0 to differences in age. Among employed industrial scien-
s 2 2 2 g 2 5 o §§ tists and engineers who received doctoral degrees since
g R 28 2 gg g 1985, 10 percent of men and 13 percent of women are
& <8 <8 = 8 & managers. Among those who received degrees between

Includes faculty in all colleges and universities. 1970 and 1979, 32 percent Of bOth women and men are
See appendix table 5-27. managers. (See appendix table 5-30.).

Figure 5-13. Figure 5-14.

Tenure status of full-time science and engineering Primary work activity of doctoral scientists and

faculty, by sex: 1993 engineers in business or industry, by sex: 1993
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See appendix table 5-28. See appendix table 5-30.
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Text table 5-1.
Median annual salaries of full-time employed 1992 bachelor’'s and master’s science and engineering graduates
by broad occupation and sex, 1993

Bachelor’s Master's

Occupation

Total Men Women Total Men Women
Full-time employed in all fields . . . ........... $23,000 | $25,000 |$20,000 | $37,200 |$39,000 | $33,700
Computer and mathematics scientists .. ... ... 31,000 | 31,200 30,000 39,000 | 40,000 37,400
Life and related scientists. . .. .............. 22,000 23,000 21,000 28,400 | 29,800 28,000
Physical scientists . . ..................... 25,000 | 25,000 26,500 36,000 | 36,000 32,000
Social and related scientists. . .. ............ 19,200 20,000 18,000 27,800 | 31,000 25,600
ENgineers . ... 33,500 | 33,500 33,600 40,600 | 40,000 41,000
Managers andrelated .................... 25,000 | 28,600 22,800 42,000 | 44,000 35,000
Healthandrelated . ...................... 17,700 | 19,200 15,500 28,400 | 30,000 28,200
Educators other than science and engineering . . 20,000 22,000 19,500 30,000 | 31,000 29,500
Social servicesandrelated. . . .............. 18,000 18,000 18,000 25,000 | 27,000 22,400
Technicians, computer programmers . ........ 25,200 | 25,500 22,900 34,000 | 33,800 34,000
Sales and marketing. . . . ... ... oL 22,500 22,700 22,000 25,000 | 27,000 22,400
Other occupations ... .................... 18,000 | 18,700 17,700 26,400 | 28,000 23,000

SOURCE: National Science Foundation, National Survey of Recent College Graduates, 1993.

Salaries following section examines the influences on doctoral
salaries, many of which also influence the salaries of

) those with bachelor’s and master’s degrees.
Bachelor’s and Master’s Salaries

The 1993 median starting salary for recent women'he Doctoral Gender Salary Gap
bachelor’s science and engineering graduates was lower
than that for men overall, largely because of differenceg .
in occupational field. Women are less likely than men t
be computer/math scientists or engineers, who earn re
atively high salaries. They are more likely than men tQ
be social or life scientists, who earn relatively low

In 1993, among employed science and engineering
torate-holde®8 who worked full timel4 the average

alary for women was $50,200 compared with $63,600
or menls (See text table 5-2.) The observed gender
alary gap of $13,300 is quite substantial and corre-

eéger, many differences between men and women in the

table 5-1.) For example, in engineering, the medialy, yqra| |apor force help explain this salary é&p,g.,

salary for men was $33,500 and for women Wa%omen are, on the average, younger than men and have

$33,600. The starting salaries of men and women g o trequently majored in fields such as the social sci-

computer and mathematical sciences, physical SCIeNCe3 ces that have relatively low pay

and sales and marketing were very similar. '
Among more experienced bachelor's and master

SCIentIS}S and _eng_meers’ the gap betwe_en mens 6_13 The salary gap analysis focuses only on the doctoral salary gap. The salary

women’s salaries is larger. (See appendix table 5-3.gaps for those with bachelor's and master's degrees are, of course, also of

; ; ee interest, but time limitations and data availability did not permit such analy-
As was the case for starting salaries, some of the diffe o't s report,

ences in salary are due to differences in field. Salari
are highest in mathematical/computer science and en24 Those sections of this chapter that analyze the salary gap exclude those

; : ; ; ; who are self-employed and those who work part time, because annual salaries
neering, fields in which women are not hlghly repre for part-time or self-employed work are not strictly comparable to full-time

sented. Salaries are lowest in fields in which women asalaries. See the chapter 5 Technical Notes for information on how salary and

prevalent, such as life sciences and social scienciS°me of the other variables were measured in this analysis.

Within each _Of_these fle|dS, the salaries of men arss This analysis uses the 1993 Survey of Doctorate Recipients. It builds on

women are similar among those less than 30 years 0an extensive literature in which the issue of the salary gaps for different pop-
H ’ ) i ulations is examined. See Blau and Ferber (1986) for an overview of litera-

but differences between men's and women'’s salarit 05 gender salary gap.

increase with increasing age. Such factors as number

years in the labor force, primary work activity, supervi-lS To examine the issue of salary equity, we use statistical techniques that

sory status. and number of people Supervised also inﬂpermit a more comprehensive approach than is possible using the cross-tab-

. ulation approach used in most of this report. These techniques are discussed
ence salaries and may account for some of the gap. Tin the chapter 5 Technical Notes.
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Text table 5-2.
“Explained” versus observed gender salary gap for science and engineering doctorate recipients: 1993

Salary gap % of
observed

gap

“Explained by” adjustment factors2
Years SinCe doCtOrate . . ... ... ...ttt $3,200 24.3
Field of degree . . ... 1,500 11.2
Other work-related employee characteristics . . .. ............. ... ... ...... 2,500 18.7
Employer characteristiCs . . . . .. ..ot 1,300 9.9
TYPE Of WOIK . . . o 2,000 14.9
Life ChOICES” . . . o o 1,400 10.6
Total “explained” . .. ... $11,900 89.6
Unexplained salary gap . . ... ..ottt 1,400 10.4
Observed salary gapP .. ... ... ... ... ... $13,300 100.0

a See the chapter 5 Technical Notes for an explanation of the methodology used in preparing this table.
b Average observed male salary: $63,600. Average observed female salary: $50,200.

NOTE: Detail may not add to total because of rounding.
SOURCE: SRS/NSF 1993 Survey of Doctorate Recipients

To determine how much of the $13,300 doctoral — prestige of the school or department from which
gender salary gap could be “explained” by differences the individual received his or her degé€e;
between men and women on characteristics expected to — prestige of the school or department at which
affect their salaries, a statistical analysis was performed.  employed0 and
This analysis permitted estimation of how large the — more direct measures of the importance of salary
salary gap would be if men and women in the doctoral as a factor in job selection.
labor force were similar on a large number of vari- « The measures of the variables examined are imper-
ables—the year the doctorate was received, science and fect. Better measures of some of the variables might
engineering degree field, other work-related employee add to the ability to explain the gender salary gap.
characteristics, employer characteristics, type of work For example, 20 categories were used to measure
performed, and indicators of “life choices.” Together, degree fields. Within each of these degree fields,
these variables accounted for an estimated $11,900 of however, the subfields may differ from one another
the observed $13,300 difference between the average in terms of salary and gender representation.
salary of male science and engineering doctorate-hold= The results are also potentially influenced by other
ers and the average salary of female science and engi- types of errors such as sampling error and nonre-
neering doctorate-holders. The variables examined sponse bias that are inherent in sample sueys.
failed to explain the remaining $1,400 of the gap. This* Some or all of the “unexplained” gender salary gap
residual gap could have a number of possible causes: may be attributable to “unequal pay for equal

work.” Indeed, the size of the unexplained gap may
» Although most of the important nondemographic even be underestimated. For example, it is possible
factors that one would expect to affect differentially

the salaries of men and women doctorate-holde

were statistically controlled, it was not possible ti1° Interestingly, Formby et al. (1993) did not find this variable significant in

control for all such factors. Among the variables (56:5aes o i 7ot ot of o fuaiy of Ganing et
that would be interesting to add in the future are tution and quality of employing institution on salary.

— measures of productivity, such as the number 20 Broder (1983) found an Inslgnifcant sal ot ioe of th
; ; . roder ound an insignificant salary premium for prestige of the

books and articles pUb“Shé@i’ university in her sample of economists. Formby et al. (1993), however, found
this variable to be highly significant. The type of academic institution, as
measured by Carnegie code, is, in part, a measure of prestige; however, there
are more refined measures available, though none that were mapped to the
17 See the chapter 5 Technical Notes for a discussion of how variables w 1993 Survey of Doctorate Recipients at the time this analysis was performed.
selected for inclusion in the final model.

21 SeeGuide to NSF Science and Engineering Resoudarean overview of
18 Broder (1993) points out that this is a frequently used measure in tthe methodology employed in the 1993 Survey of Doctorate Recipients,
analysis of salary differentials in the academic labor market. including possible sources of error.
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that chance has led to the inclusion of a disproparal’'s background prior to degree completion may affect
tionately high percentage of high salaried women salary. These variables are mother’s education, father’s
the sample. Further, one can argue that some of #ducation, and whether the individual lived in a rural
“explanatory” variables included in the analysisrea during the time he or she was growing up. None of
should have been excluded. For example, if ontbese variables had a statistically significant impact on
believes that the primary reason that women are lessary and, therefore, were not included in the final
likely than men to go into certain fields is a percemnalysis?3

tion that these fields are inhospitable to women, one

might argue that field of degree should not be use&dther Work-Related Employee Characteristics

as an “explanatory” variable when examining the

salary gap between men and women. Individuals can, of course, enhance their job skills

subsequent to receipt of the doctorate. They can engage
In the remainder of this section. more detail is prér_l additional educational and training activities, obtain

sented on the importance of the variables examined ek experience, and participate in professional society

contributing to the explanation of the gender salary gaggtivities. The SDR contains a cons_id'erable n'umber of
relevant measures to use in examining the impact of

Years Since Receipt of Doctorate these varia_b_les on the gender salary gap. These include
i i type of additional degrees (e.g., none, M.D., law degree)
__In the earlier chapters of this report, a long-termpcejved since the science and engineering doctorate,
increase in the percentage of science and engineenfigsiher the individual has taken additional courses
doctoral degrees going to women was noted. Althougihce the last degree, the number of years of full-time
this can be viewed as progress, it also means that womih experience, whether the individual attended any
doctorate-holders are, on average, more recent dOCt(_)nr%?essional society meetings or conferences within the
recipients than are men. In 1993, the average full-tinigs; year, and the number of national or international
employed woman science and engineering doctoraigysassional society memberships.
holder had received her doctorate approximately 10.4 Giher work-related employee characteristics that are
years ago, compared to the average man who hgf ded in the SDR and that are associated with salary
received his degree approximately 15.7 years earligre age at time the doctorate was received, whether the
(See appendix table 5-32.) The gender difference jjyjividual has previously retireth,whether the individ-
years since receipt of the doctorate “explains” approXi| has a license related to his or her occupation,
mately $3,200 of the observed $13,300 salary gap. (Sgfether the individual was employed in 1988, and if so,
text table 5-2.) This means that the difference in yegfs,ether he or she has changed occupations since
since receipt of the doctorate accounts for almost ongygg2s
quarter of the observed gender salary gap. Text table 5-2 shows that these additional employee
Field of Degree cr:]aractgristicsl add consio:lerablylto ra]m undeirstanding of
_ _ _ the gender salary gap. Collectively, they explain approx-
Field of degree varies considerably between meRately $2,500 (19 percent) of the gap. Most of this
and women. Women in the doctoral science and engipianatory power (13 of the 19 percentage points) is
neering population are disproportionately concentratg@ipytable to differences between men and women in
in psychology and the social sciences, whereas men g& s of full-time work experience. (See appendix table
_dlsproportlonate_ly represented in physics _and enginegry ) Also worthy of note is that age at time the doc-
ing (see appendix table 5-32). Because science and epgiaie was received explains approximately 5 percent of
neering degree field is an important determinant @he gan even though the difference in age between men
salary for the doctoral population, this variable may b&,q\women at the time of degree is fairly small (33 years

helpful in explaining the gender salary gap. As seen §8 \women compared with 31 for men).
text table 5-2, it explains approximately $1,500 (11 per-

cent) of the observed gender salary gap. Employer Characteristics

Background Variables Women science and engineering doctorate-holders

Several variables on the 1993 Survey of Doctoragée less likely to be employed in the private sector,
Recipients (SDR) that measure attributes of the indivitthere salaries are relatively high—21 percent of the

) . ) ) 23 This methodology is discussed in the chapter 5 Technical Notes.
22 For the purposes of this presentation, we have included in the broad fit
of degree category a set of variables that reflect the fact that the effectof ye,, . . .. . . . . . .
since doctorate on salary is not necessarily the same for all degree fie >* “Retired” individuals are included in the present analysis only if they were
These interaction effects explain -9 percent of the salary gap, i.e., equaliz Working full time in April 1993.
women and men on these interaction variables would lead to an increast
the salary gap. The main effect of field of degree is a 20 percent decreas 25 See the chapter 5 Technical Notes for information on variables excluded
the gap. (See appendix table 5-32.) from the analysis because there was not a statistically significant relationship.
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women in this analysis were employed in this sectexpertise in the natural sciences, computer science, or
compared with 33 percent of the men. (See appendirgineering. Also included in this category are reasons
table 5-32.) We therefore expect differences in the typelated to why individuals took the following actions:
of employers to help explain the gender salary gap. worked outside of the field of doctorate, changed occu-
second employer characteristic of relevance to salgrgtion or employer between 1988 and 1993, took cours-
analysis is the region of the country in which thes following completion of the most recent degree, and
employer was located—though the differences betwetok work-related workshops or other training.

men and women on region of employment are small. The variables in this group collectively explain
These two variables accounted for $1,300 (10 perceff),400 (11 percent) of the doctoral gender salary gap.

of the doctoral gender salary gap. Seven of the 11 percentage points were accounted for by
marital status (see appendix table 5-32). Women were
Type of Work much less likely than men to be married (63 percent

) ) , . compared with 83 percent); being married had a positive
A number of variables in the SDR permit examinasfact on salary.

tion of gender differences in type of work performed.

These include occupation, whether the occupation & mmary

closely related to the degree received, primary and sec- . ,

ondary work activities, whether the position is a man- [N sum, the salary gap is substantial between men
agement position, the number of employees Supervis@m women with science and engineering doctorates, but
directly, the number supervised indirectly, and wheth@PProximately 90 percent of the observed $13,300 gap
the position is a postdoctoral appointment. These vafRen be accounted for by differences between men and
ables jointly explain approximately $2,000 (15 percentyomen on the variables examined in this analysis. The
of the doctoral gender salary gap. None of the individu&0St important explanatory variable is years since

variables within this group was responsible for moré&ceiving the doctorate, a variable that explains $3,200
than 4 percentage points. of the observed salary gap. A wide variety of employee,

employer, and work characteristics also contribute to the
explained salary gap. The remaining $1,400 (10 percent
of the observed gap) that is not accounted for by the sta-
The last set of variables consists of those labelégtical analyses examined in this chapter can be inter-
“life choices.” Jobs typically entail a number of rewardpreted as an estimate of employer preferences for differ-
in addition to salary (such as fringe benefits and presat types of employees. It is important to recognize,
tige) and also entail costs, such as the opportunity coltsvever, that it is, at best, a rough estimate, because sta-
associated with the time spent on the job. Employers aistical models are never able to capture with complete
likely to find that they can offer relatively low salaries taccuracy the true complexity of human behavior.
fill positions with high nonsalary rewards or low non-
salary costs. Men and women may place different valupg,qsinority Scientists and Engineers %
on these nonsalary aspects of jobs, and this may resultin ) ) o
salary differentials. For example, if, on the average, With the exception of Asians, minorities are a small
women place a higher value on having a “short” worRroportion. of scientists and engineers in the Umted
week than do men (e.g., because of greater responsiBiates. Asians were 9 percent of scientists and engineers
ties for child care), women may be more likely to choode the United States in 1993, although they were only 3
positions with relatively low salaries and fewer worteercent of the U.S. population. Blacks, Hispanics, and
hours per weeR? Although the SDR does not directlyAmerican Indians as a group were 23 percent of the U.S.
ask individuals to rate the importance of different factopulation but only 6 percent of the total science and
in their job selection, a number of variables on the dat@bgineering labor forc€. Blacks and Hispanics were

base are relevant for an understanding of these “lig@ch about 3 percent, and American Indians were less
choices.” than 1 percent of scientists and engineers. (See figure 5-1.)

Variables in the “life choices” set include family- ~ Within the doctoral science and engineering labor
related variables—marital status; whether spouse wigéce, the differences in representation of racial and eth-
working full time, part time, or not at all; and whethefiC groups are greater than is the case within the science
spouse had a position requiring at least bachelor’s-le !

Life Choices

28 The data reported in this section include both U.S.-born and non-U.S.-born
26 See the chapter 5 Technical Notes for a discussion of how type scientists and engineers unless otherwise noted.
employer is measured.

29 The science and engineering field in which blacks, Hispanics, and
27 See Barbezat (1992) for an analysis of the relationship between gender American Indians earn their degrees has a lot to do with participation in the
choices among PhD graduate students in economics who were seekscience and engineering labor force. Blacks, Hispanics, and American
employment in 1988—-1989. Most important for the present analysis was tIndians are disproportionately likely to earn degrees in the social sciences and
finding that men rated the importance of salary and fringe benefits to be employed in social science practice, e.g., in social work, clinical psy-
prospective employers significantly more highly than did women. chology, rather than in social sciences per se.
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and engineering labor force as a whole. Undescientists and engineers, and only 10 percent of Asians
represented minorities are an even smaller proportionarke social scientists, including psychologists, compared
doctoral scientists and engineers in the United Stateih 29 percent of all doctoral scientists and engineers.
than they are of bachelor's or master's scientists affflee text table 5-3.)
engineers. Asians were 11 percent of doctoral scientists Nativity is a large influence on Asians’ choice of
and engineers in the United States in 1993. Blacks wdiedd. U.S.-born Asians are similar to whites in terms of
2 percent, Hispanics were 2 percent, and Americdield. Non-U.S.-born Asians, on the other hand, as well
Indians were less than half of 1 percent of doctoral s@s non-U.S.-born members of other racial/ethnic groups,
entists and engineers. (See appendix table 5-33.)  are disproportionately likely to be engineers. Non-U.S.-

_ born scientists and engineers are about twice as likely as
Field U.S.-born scientists and engineers, no matter what racial

Within the science and engineering labor force as

ethnic group, to be engineers. (See appendix table
whole, the distribution of minority scientists and engi="

33.)
neers by field differs depending on the minority group-
Asians are concentrated in engineering, in computer S%[nployment and Unemployment

ence, and in the life and physical sciences. Black scien-
tists and engineers are disproportionately likely to be Bachelor’s Scientists and Engineers
the social sciences and in computer science. Hispanics

and American Indians do not differ greatly from whites R€cent minority bachelor's science and engineering
in terms of field. (See appendix table 5-2.) graduates differ in their pursuit of postgraduation educa-

Minority women, with the exception of Asian tion as well as their employment status. About 30 per-
women, are similar to white women in terms of field®€nt of new bachelor’s graduates pursue graduate study

Black and Hispanic women are more likely than minofither full time or part time. Among recent bachelor's
ity men to be in computer or mathematical sciences afl duates, Hispanics and Asians are more likely than
in social sciences and are less likely than minority méfites or blacks to go on to graduate school. (See
to be in engineering. Asian women, although less likeRPPendix table 5-34.) Differences in degree field do not
than men to be engineers, are more likely than otH@PPear to explain this, because a high proportion of
women to be engineers. Asian women, like Asian meftS1an graduates received degrees in engineering and a

are less likely than other women to be social scientis igh proportion of Hispanic graduates received degrees
(See appendix table 5-2.) In social sciences. In neither of these fields do a high

Black and American indian scientists and engineeP§OPOrtion of graduates pursue graduate education.
are more likely than white, Hispanic, or Asian scientists Minority bachelor's graduates differ in postgradua-
and engineers to have a bachelor's as the termifig €mployment status as well. Asian recent graduates
degree. (See appendix table 5-2.) For example, 66 _'Ie_ss likely than other groups to be employed outside
cent of black scientists and engineers in the U.S. lagdeir field but are more likely to be unemployed. (See
force have a bachelor’s as the highest degree compat@Hreé 5-15.) The unemployment rate for new Asian
to 55 percent of all scientists and engineers.

Among doctoral scientists and engineers, field dif
ferences in employment follow the differences in field o
doctorate noted in chapter 4. Black doctoral scientis
and engineers are concentrated in the social sciences

Figure 5-15.
Employment status of 1992 bachelor’s science and
engineering graduates, by race/ethnicity: 1993

are underrepresented in the physical sciences and er 70

neering. Half of black doctoral scientists and engineer 60 _ B White, non-Hispanic
but only 29 percent of all scientists and engineers, are i B Asian

the social sciences and psychology. Only 11 percent g E"fs‘;';nfi‘:”'“‘spa““?

black doctoral scientists and engineers compared wi 40

30

Percent

21 percent of all doctoral scientists and engineers are

physical sciences, and only 11 percent of black doctor 20
scientists and engineers, compared with 16 percent 10
the total, are in engineering. (See appendix table 5-3: ijﬂ_l_lllj
Hispanic doctoral scientists and engineers are similar 0

. . ) Full-time Full-time  Part-time Not Not
whites in terms of field. employed employed employed employed employed
H i i i infield  outside field but and not
Asians are more likely than other doctoral scientist secking  seeking

and engineers to be in engineering and are less like
than other doctoral scientists and engineers to be
social science. Thirty-seven percent of Asians are
engineering, compared with 16 percent of all doctor:

See appendix table 5-34.

NOTE: A respondent is employed “in field” if he or she responded that
his or her current work is “closely related” or “somewhat related” to degree.
Employment status excludes full-time students.
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Text table 5-3.

Doctoral scientists and engineers in the labor force, by field of doctorate and race/ethnicity: 1993

All doctoral scientists and engineers

[Percentage distribution]

White, Black, American
Field Total non- non- Hispanic Asian Indian
Hispanic | Hispanic
Total, all fields. . . ................ 100.0 100.0 100.0 100.0 100.0 100.0
Total, science . .................. 83.8 86.3 89.4 85.3 62.9 90.4
Physical sciences . ... ............ 21.4 21.4 10.9 195 23.6 16.3
Computer and mathematics ........ 6.0 5.7 4.1 7.7 8.2 3.9
Life sciences. . . .............. ... 26.9 27.8 24.7 23.4 20.9 23.0
Social sciences. . . ......... ... ... 29.5 31.3 49.7 34.7 10.1 47.2
Engineering . ................... 16.2 13.7 10.6 14.7 37.1 10.1
U.S.-born doctoral scientists and engineers
[Percentage distribution]
White, Black, American
Field Total non- non- Hispanic Asian Indian
Hispanic Hispanic
Total, all fields. . . ................ 100.0 100.0 100.0 100.0 100.0 100.0
Total, science . .................. 87.6 87.4 93.5 90.6 84.0 91.2
Physical sciences . . .............. 21.3 215 10.6 19.3 23.7 15.2
Computer and mathematics ........ 5.5 5.6 3.7 5.2 4.1 4.1
Life sciences. . .................. 28.3 28.4 25.0 25.0 34.0 22.8
Social sciences. .. ............... 324 31.9 54.5 41.2 22.4 49.1
Engineering . ................... 12.4 12.6 6.5 9.4 16.0 8.8

See appendix table 5-33.

bachelor's science and engineering graduates is 7 pamemployment were small and were consistent with
cent, compared with between 3 percent and 4 percent¥drat is expected from chance variations due to
white, black, and Hispanic graduates. (See appendiampling.
table 5-34.)

The types of jobs that new bachelor's science anghctor of Employment
engineering graduates go into are related to their fields ) ) ) )
of degree. Graduates with degrees in engineering and Racial and ethnic groups differ in employment sec-
the physical sciences are most likely to find employmelgf, partly because of differences in field. Among bach-
in science and engineering occupations. Eighty percéi@r’s and master’s scientists and engineers, 60 percent
or more of full-time employed new bachelor’s engineef black, 66 percent of Hispanic, and 69 percent of
and physical scientists are employed in their fields, cofisian, compared with 73 percent of white bachelor’s
pared with 55 percent of comparable social scientisfgientists and engineers, are employed in business or
(See appendix table 5-34.) Those with degrees in #hglustry. (See appendix table 5-14.)
social sciences are most likely to find employment in  Among doctoral scientists and engineers, blacks,
non—science-and-engineering occupations that are refdispanics, and American Indians are slightly more like-
ed to science and engineering. For example, black ai¢han whites to be employed in colleges and universi-
Hispanic science and engineering graduates, more tH#&$ and in oth_er educational sectors and_are sllgh_tly less
half of whom earned degrees in the social sciences, dkgly than whites to be employed in business or indus-
more likely than other racial or ethnic groups to bBY- (See figure 5-18.) Asians differ greatly from all the

employed in social services. (See figures 5-16 and 5-19ther racial or ethnic groups. They are less likely to be
employed in colleges and universities and are much

o . more likely to be employed in business or industry: 46
Doctoral Scientists and Engineers percent of Asians compared with 29 percent of whites
In 1993, unemployment rates of doctoral scientiseye employed in industry. Partly, this can be explained
and engineers by race/ethnicity did not differ signifiby differences in field. Blacks, Hispanics, and American
cantly. (See appendix table 5-36.) The differences lindians are concentrated in the social sciences, which
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Figure 5-16.

Science and engineering occupations of 1992 bachelor’s science and engineering graduates, by

race/ethnicity: 1993
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See appendix table 5-35.

Figure 5-17.

related scientists

Non-science-and-engineering occupations of 1992 bachelor's science and engineering graduates,

by race/ethnicity: 1993

30
25 | B White, non-Hispanic B Black, non-Hispanic
| Asian O Hispanic
20 A
=
g 15
()
[os
10 1
5}
0 1
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related related other than S&E and related computer occupations
postsecondary programmers

See appendix table 5-35.

are less likely to offer employment in business or indu
try, and are underrepresented in engineering, which
more likely to offer employment in business or industr
Asians, on the other hand, are overrepresented in en
neering and thus are more likely to be employed by p
vate for-profit employers.

Academic Employment

Racial/ethnic groups differ in field of teaching anc
in academic employment characteristics. They differ |
the types of institutions in which they teach, in employ
ment status, in highest degree, in research activities,
rank, and in tenure.

Blacks are underrepresented and Asians are ov
represented among engineering faculty. Although blac
are 4 percent of science faculty, they are only 2 perce
of engineering faculty. Within the sciences, black facu
ty are a higher proportion of social science faculty (

Figure 5-18.
Sector of employment of doctoral scientists and
engineers in the labor force, by race/ethnicity: 1993
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non-Hispanic
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American
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Percent

[ College/University [ Self-employed O Other
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See appendix table 5-16.
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percent) than they are of other disciplines. Asians are fEsver publications than white scientists and engineers in
percent of engineering faculty and 5 percent of scientfee previous 2 years—at all ages and in all types of
faculty (see figure 5-19). schools. (See appendix table 5-37.) Black faculty are
The types of schools in which racial/ethnic groupalso less likely than other groups to be engaged in fund-
teach differ. Asian faculty are far less likely than othexd research or to be a principal investigator or co-princi-
groups to be employed in 2-year colleges. Black faculpal investigator. (See appendix table 5-24.)
are less likely than other groups to be employed in Differences in faculty rank and tenure among
research institutions and are more likely to be employeakcial/ethnic groups exist as well. Although Asians are
in comprehensive institutions, liberal arts schools, ambt underrepresented in science and engineering
2-year colleges. (See figure 5-20.) Hispanic faculty aemployment, as is the case with underrepresented
less likely than other groups to be employed in reseanctinorities, they are less likely to be full professors or to
institutions and are more likely to be employed in 2-yede tenured. Among full-time ranked science and engi-
colleges. neering faculty, Asians, blacks, and Hispanics are less
Minority faculty also differ in research activities.likely than whites to be full professors. (See figure 5-
Asian science and engineering faculty are far mogd.) Forty-one percent of Asians, 33 percent of blacks,
likely than other groups to be engaged in research aad 45 percent of Hispanics, compared with 49 percent
to prefer spending time doing research, especially @f whites, are full professors. (See appendix table 5-27.)
the doctorate and comprehensive universities. (S€hese differences are partly explained by differences in
appendix table 5-37.) They are also more likely thaage. Black, Hispanic, and Asian scientists and engineers
others to be engaged in funded research, to be pringie younger on average than white and American Indian
pal or co-principal investigators (see appendix table Seientists and engineers. When age differences are
24), and to have published within the last 2 years—atcounted for, Asian and Hispanic faculty are as likely
all ages and within research universities. (See appendixmore likely than white faculty to be full professors,
table 5-38.) but black faculty are still less likely than other faculty to
Black and Hispanic faculty differ little from white be full professors. Among ranked faculty who received
science and engineering faculty in time spent in teachidgctorates 13 or more years previously, only 58 percent
or research and in preferred time in teaching or researoh. black faculty compared to 70 percent of white
(See appendix table 5-38.) Black faculty, however, hateculty were full professors. (See appendix table 5-27.)

Figure 5-19.
Distribution of science and engineering faculty by field and race/ethnicity: 1993
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See appendix table 5-18.
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Figure 5-20.
Distribution of science and engineering faculty, by
type of school and race/ethnicity: 1993
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See appendix table 5-19.

Figure 5-21.
Academic rank of full-time ranked science and
engineering faculty, by race/ethnicity: 1993
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See appendix table 5-27.

Figure 5-22.
Tenure status of full-time science and engineering
faculty, by race/ethnicity: 1993
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See appendix table 5-28.

Nonacademic Employment

As mentioned previously in this chapter, the major-
ity of both bachelor's and master’s scientists and engi-
neers are employed in business or industry. Within busi-
ness and industry, they are most likely to have comput-
er applications, research and development, and manage-
ment as their primary work activity. Black, Hispanic,
and Asian bachelor's and master’s scientists and engi-
neers differ little from white bachelor’s and master’s sci-
entists and engineers in their primary work activity. For
example, 8 percent of both white and black bachelor’s
scientists and engineers and 9 percent of Hispanic bach-
elor’'s scientists and engineers work in applied research.
Ten percent of black, 11 percent of Hispanic, and 12
percent of white bachelor’s scientists and engineers are
in management and administration. (See appendix table
5-39.)

A similar pattern of primary work activity is found
among doctoral scientists and engineers. Black and
Hispanic doctoral scientists and engineers employed in

Black, Hispanic, and Asian faculty are also less likebusiness or industry have primary work activities simi-
ly than white faculty to be tenured. (See figure 5-22l3r to white doctoral scientists and engineers. (See figure
Fifty-four percent of black faculty, 52 percent 0f-23.) Asians, on the other hand, are much more likely
Hispanic faculty, and 57 percent of Asian faculty, conthan other groups to be in research and development.
pared with 64 percent of white faculty, are tenured. _

Black, Hispanic, and Asian faculty are more likely thapalaries

white faculty to be on a tenure track. Thirty percent of i ,

black faculty, 48 percent of Hispanic faculty, and 27 per{arting Salaries

cent of Asian faculty, compared with 19 percent of white |n science and engineering, the median starting

faculty, are on a tenure track. (See appendix table 5-28glaries of new bachelor's and master's science and
Again, these tenure differences are likely to be relateddngineering graduates by race/ethnicity are not dramati-
age differences. cally different. (See text table 5-4.)
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Figure 5-23.
Primary work activity of doctoral scientists and
engineers in industry, by race/ethnicity: 1993

not trivial differences and rightly raise the question of
the extent to which these differences can be accounted
for by other variables in a manner analogous to that done
for the gender salary gap.

non_H?’s";;ri'c The background variables, including years since
, receipt of the doctorate and field of degree, explain sub-
Asian stantial parts of the observed black/white and
Black, Hispanic/white salary gaps (35 percent and 33 percent,
non-Hispanic respectively). Adding the remaining work-related and
Hispanic life-choice variables to the analysis explains the remain-
JER— ing racial/ethnic salary gaps for blacks and Hispanics.
Indian The analysis of the Asian/white gap shows a very

0 20 20 60 80 100 different pattern than that for blacks and Hispanics.
Percent Field of degree has a strong “negative” explanatory
effect on the salary gap. This indicates that when Asians
and whites are statistically “equalized” on field of
degree, the resulting salary gap is larger than the
observed gap. This is attributable to the fact that Asians
are concentrated in degree fields such as engineering
that have relatively high salary levels. Employer charac-
teristics also have a strongly negative explanatory effect.
This effect largely results from Asians being relatively
_ _ _ _more likely to be employed in the private sector (47 per-
An analysis of the differences in average salariggnt of Asians are so employed compared with 29 per-
among racial/ethnic groups was performed analogousdént of whites). (See appendix table 5-41.) After statis-
that done for the gender salary gap among full-timgally equalizing Asians and whites on all variables in
employed science and engineering doctorate-hofershe analysis, the “unexplained” salary gap between
Because of the relatively small number of individualgsians and whites is approximately $900 (23 percent of
within some of the racial/ethnic groups, the results atiee observed gap).
necessarily more tentative than was the case for the gen-The salary gap for American Indians and whites
der salary gap. shows an explanatory pattern that is different from the
The salary differences between whites and thlwher groups examined. The data do not indicate that
racial/ethnic minority groups are not as large as the gelnerican Indians have been increasing their participa-
der salary gap. (See text table 5-5.) The differencign in the doctoral labor force over time. Therefore,
range from $4,100 for Asians to $7,100 for blackyears since doctorate is not an important factor in
Although smaller than the $13,300 gender gap, these &rplaining the salary gap between American Indians and

[] computer applications
B Other

B Research and development
] Teaching
[ management, sales, administration

See appendix table 5-40.

Doctoral Racial/Ethnic Salary Gaps

Text table 5-4.
Median annual salaries of full-time employed 1992 bachelor's and master’s science and engineering graduates,
by broad occupation and race/ethnicity

Bachelor’s Master’s
Race/ethnicity Total Total Total Total
scientists engineers scientists engineers

TOAI .o $26,000 $33,500 $35,000 $40,600
White, NON-HISPANIC .....cccuveeiiiiiiiiieeiiiiie i 25,200 33,000 35,800 41,200
Black, NnON-HiSpaniC.............ocoiiiuiiieeeiiiiieee e 27,500 36,400 26,000 41,800
HISPANIC ... ettt 26,200 32,000 29,000 40,200
ASIBN ..ot 28,000 35,000 35,000 38,500

NOTE: Excludes full-time graduate students.

SOURCE: National Science Foundation, National Survey of Recent College Graduates, 1993.

30 The methodological approach used in analyzing salary gaps is discussed
in the section on gender salary gaps and in more detail in the chapter 5
Technical Notes.
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Text table 5-5.
“Explained” versus observed race/ethnic salary gaps for science and engineering doctorate recipients: 1993

Blacks Hispanics Asians American Indians
(compared (compared (compared (compared
with whites) with whites) with whites) with whites)
Salary % of Salary % of Salary % of Salary % of
gap observed gap observed gap observed | gap |observed
gap gap gap gap
“Explained by”
adjustment factors2
Years since doctorate ............ $2,300 32.5 $2,500 44.0 $2,700 65.2 $100 1.9
Field of degree.........ccccccuu.e... 200 2.9 (600) | -10.9 (2,600) | -62.3 900 13.3
Other work-related
employee characteristics ....... 2,100 29.4 2,300 39.2 3,500 84.5 0 -0.0
Employer characteristics........ 2,500 34.7 900 16.4 (2,600) | -63.1 2,800 43.5
Type of WOrk.......coeevvviiieeninnnns (100) -1.2 700 12.6 2,300 55.6 100 14
“Life choices”.......c.ccccvvvveiueenn. 700 9.8 100 2.1 (100) -3.3 (200) -2.8
Total “explained”...........cccccevveene $7,700 108.0 $5,900 | 103.3 $3,200 76.6 $3,700 57.3
Unexplained salary gap .............. (600) -8.0 (100) -3.3 900 23.4 2,800 42.7
Observed salary gapb ................. $7,100 100.0 $5,800 100.0 $4,100 | 100.0 $6,500 | 100.0

a See the chapter 5 Technical Notes for an explanation of the methodology used in preparing this table.
b Average observed white salary: $61,700; black salary: $54,600; Hispanic salary: $56,000; Asian salary: $57,600;
American Indian salary: $55,200.

NOTE: Detail may not add to total because of rounding.

SOURCE: SRS/NSF 1993 Survey of Doctorate Recipients

whites. All of the variables combined explain approxiborn blacks and Asians have higher average salaries than
mately 57 percent of the $6,500 salary gap. Thuspuld be expected, given the different racial/ethnic
approximately 43 percent of the observed gap remai@®up characteristics on the variables examined, when
unexplained. For American Indians, this constitute3dmpared with whites. _
approximately $2,800. The reader is cautioned, howev- The relatively high salaries of U.S.-born blacks and
er, that the number of American Indians in the sampleAsians may, of course, be the result of imperfections in
quite small and that these estimates must be consideife@model used in this analysis. It is possible, for exam-
fairly imprecise3! ple, that the obstacles placed in the way of minority
Before leaving the topic of racial/ethnic salary diféntry into the doctoral science and engineering labor

ferences, it is interesting to look at whether significaﬂ?rce result in those minority members who are success-
“unexplained” raciallethnic salary gaps are evide wl being more qualified than whites on factors, such as
when one looks separately at U.S.-born and non-U.SWillingness to work hard,” that we were unable to mea-
born individuals, since a disproportionately high peSure: Alternately, the relatively high salaries of U.S.-
centage of minority group members in the doctoral pog9n blacks and Asians may indicate that employers
ulation are born outside the United States and th@ve apreference for U.S.-born blacks and Asians—per-
decomposition of the salary gaps for U.S.-born individl@PS in response to affirmative action programs.
uals could be quite different than for those born outside, AMong the non-U.S.-born, Hispanics have similar
of this country. Examination of the data indicates thg@laries to whites with similar characteristics; however,
for U.S.-born individuals, the variables examine@PProximately $2,300 of the Asian/white and black/
“explain” all or almost all of the observed racial/ethnivhite gaps remain unexplain&d. _ _
salary gaps for all the groups examined except for Insum, these data do not indicate that racial/ethnic
American Indians. (See text table 5-6.) In fact, U.Sstatus has much effect on salary within this very “elite”

32 Including an interaction effect between race/ethnicity and place of birth
dicates the interaction is statistically significant at the 0.05 level. See the
apter 5 Technical Notes for more information on this analysis.

31 A regression analysis incorporating the demographic variables indicat
that the difference between American Indians and other racial/ethnic grou
could be explained by chance.
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population of full-time-employed individuals with doc-  The representation of persons with disabilities in the
toral science and engineering degrees when one cauience and engineering population can be estimated by
pares groups with similar characteristics on relevanbmparing the results of the NSF National Survey of
variables. After adjusting for differences in work-relate€ollege Graduates with similar results from the Bureau
characteristics, the only U.S.-born minority group witlef the Census’s Survey of Income and Program
an average salary substantially lower than that of U.Rarticipatior3® Comparisons of the two survey results
born whites was American Indians. Because the sampi€icate that persons with significant sensory-motor dis-
contains few American Indians, however, this result mapbilities are underrepresented among scientists and engi-
be attributable to sampling variability. For U.S.-bormeers. The Survey of Income and Program Participation
blacks and Asians, minority group salaries are actuafigund that in 1991-1992, 0.4 percent of the general pop-
somewhat higher than would be expected on the basiautdtion of 15-to-64-year-olds reported that they were

the characteristics adjusted for in this analysis. unable to see words and letters. The comparable figure
from the 1993 National Survey of College Graduates
Scientists and Engineers was 0.1 percent. In the total population, 0.2 percent

. . fe were unable to hear normal conversations, compared

With Disabilities with 0.02 percent of the scientists and engineers, and
Persons with disabilities are also underrepresenté® percent of the general population reported being

in science and engineering. Comparisons of data on panable to lift a 10-pound bag of groceries, compared

ticipation of persons with disabilities are difficultwith 0.2 percent of the scientists and engineers. For

because of differences in definitidhlt appears, how- those unable to climb stairs, the total population rate

ever, that persons with disabilities are a smaller propovas 2.2 percent compared with 0.2 percent of the scien-

tion of the science and engineering labor force than thiégts and engineefs.38

are of the labor force in general. About 20 percent of the _ _ _

population have some form of disability; about 10 pef-ield of Science and Engineering

cent have a severe disabifity.Persons with disabilities Unlike women and minorities, persons with disabil-

are 13 percent of all employed persérand about 5 jiies are not particularly concentrated in certain fields

percent of the science and engineering labor force (5(§€e figure 5-24), although a somewhat higher fraction

figure 5-1). _ _ of those with doctorate degrees in the social sciences
Doctoral scientists and engineers with moderate fe disabilities (6.6 percent) than is true of those with

severe disabilities make up about 5 percent of doCtoiRctorate degrees in science and engineering as a whole

scientists and engineers in the United States. (SBepercent).

appendix table 5-42.) The proportion of scientists and

engineers with disabilities increases with age. More th@mployment and Unemployment

half became disabled at age 35 or later. Only 7 percent

had been disabled since birth, and only one-fourth had ,

been disabled before the age of 20. (See appendix tabfgcent Bachelors Graduates

5-43.) Recent bachelor's science and engineering gradu-
ates with disabilities are somewhat less likely than those

o o without disabilities to enroll either full time or part time
33 The data on persons with disabilities in science and engineering are seri- .
ously limited for several reasons. First, operational definitions of “disabilitytn graduate school. Twenty-six percent of 1992 bache-

vary and include a wide range of physical and mental conditions. Differefyr’s science and engineering graduates with disabilities
sets of data use different definitions and thus are not totally comparable. (See . . .
appendix table 1-1.) Second, data about disabilities are frequently not incioere full-time or part-time graduate students in 1993,

ed in comprehensive institutional records (e.g., in registrars’ records in insg i
tutions of higher education). The third limitation on information on perso%ompared with 31 percent of comparable graduates

with disabilifies gathered from surveys is that it often is obtained from selVithout disabilities. (See appendix table 5-34.)
reported responses. Typically, respondents are asked if they have a disability

and to specify what kind of disability it is. Resulting data, therefore, reflect

individual decisions to self-identify, not objective measures. Finally, data

users should understand that sample sizes for the population of disabled
sons may be small and care should be taken in interpreting the data.

36 Because of several differences between the two surveys, comparisons can
. . . T be made only for certain segments of the two populations.

34 Estimates of the proportion of the population with disabilities vary due t
use of different definitions of “disability.” See appendix A Technical Notes37 . . . .
for a discussion of the limitations of estimates of the size of this group. TI>' The question used in the National Survey of College Graduates combined
source of these estimates is the U.S. Department of Commerce, Bureau ofStair climbing and walking, whereas the Survey of Income and Program patr-
Census. 1993 mericans With Disabilities: 1991-92: Data from the Surveyticipation asked about these two activities separately. The rate reported for the
of Income and Program Participatigi®70-33). latter survey is for the activity with the higher reported disability rate.

35 U.S. Department of Commerce, Bureau of the Census. 1994. “America>® Small cell sizes restrict the analysis of types of disability to overall per-
With Disabilities” (Statistical Brief SB/94-1). centages of the science and engineering population.
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Figure 5-24.
Persons with disabilities as a percentage of doctoral scientists and engineers in the labor force, by field of
doctorate: 1993

7

Percent

Computer/ Agricultural Biological Environmental Physical Social science Psychology Engineering
mathematical and food science science science
sciences science

See appendix table 5-42.

The unemployment rates of recent bachelor's sctector of Employment
ence and engineering graduates with and without dis-
abilities are similar. The unemployment rate for 199f2 . e
bachelor’s science and engineering graduates with dig. 9reatly from those without disabilities in terms of
abilities was 4.7 percent compared with 4.5 percent fgfiPloyment sector. Among bachelor's scientists and

those without disabilities. (See appendix table 5-34.) :nmgg?oeyeerds’in6§u§i?1re(::se£:)roi];gljegtsr(;/nSOVn:i;grggsv?:lri]ﬁ?ZS paérﬁ

cent of those without disabilities. (See appendix table 5-
14.) Among doctoral scientists and engineers, 27 per-
The labor force participation rates of doctoral sciergent of those with disabilities compared with 31 percent
tists and engineers with and without disabilities are quieé those without disabilities are employed in business or
different. Almost one-quarter of doctoral scientists aniddustry. (See figure 5-25.) The fraction of doctoral scien-
engineers with disabilities are out of the labor forcdists and engineers with disabilities who are self-employed
compared with only 7 percent of those without disabilis higher (9 percent) than the fraction of all doctoral scien-
ties. (See appendix table 5-36.) Among those in thiets and engineers who are self-employed (6 percent).
labor force, persons with disabilities are more likely
than those without disabilities to be unemployed or to becagemic Employment
employed part time. The unemployment rate for doctor- o _
al scientists and engineers with disabilities was 2.4 per- Doctoral scientists and engineers who are employed
cent compared with 1.6 percent for those without di§l Universities and 4-year colleges and who have dis-
abilities. The percentage of doctoral scientists and en pilities are more likely than those without disabilities to
neers in the labor force who were employed part time ¢ [ull professors and to be tenured. (See figures 5-26
1993 was 11 percent for those with disabilities and ?d 5-27.) T.Q'S can ]E’fa.exg'.?'”e.d by d'ﬂefefﬁﬁes In age.
percent for those without disabilities. The lack of full>€CaUSe incidence of disability increases with age, sci-

: . . ntists and engineers with disabilities tend to be older
time employment may be particularly problematic fognd to have more years of professional work experience
scientists and engineers with disabilities because th

h loved loved part & kel R&n those without disabilities. Eighty-four percent of
WhO areé unempioyed or émployed part ime are lik€ly iy ctoral scientists and engineers with disabilities are
have less access to health insurance.

pre-1985 graduates, compared to 67 percent of those

Scientists and engineers with disabilities do not dif-

Doctoral Scientists and Engineers
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Measuring Disabilities for Persons in the Labor Force

As noted in chapter 1, there is no consensus on thi® address the problems with the Census Bureau'’s
definition of disabilities. This means that in examin-definition of disabilities, NSF's surveys use a func-
ing statistics related to disabilities, it is necessary ttional definition of disability patterned after one
understand the definition used in compiling the stadeveloped for a planned survey of individuals with
tistics. disabilities developed by the Census Bureau. This

measure is based on asking individuals, “What is the
The decennial census has two relevant questions @BUAL degree of difficulty you have with [specific
work-related disabilities. Individuals are consideredasks involving seeing, hearing, walking, and lift-
to have a disability if they answered “yes” to theing]?° Respondents are given five choices for each
question, “Does [the person under discussion] haveesponse, ranging from “none” to “unable to do.”
a physical, mental, or other health condition that hab/nless elsewhere noted, having a disability is
lasted for 6 or more months and which limits thedefined as having at least moderate difficulty in per-
kind or amount of work [the person] can do at &forming one or more of these tasks. Although this
job?” or “yes” to a similar question indicating that definition was designed to provide a relatively
the disability made the person unable to work. Thigbjective measure of disability, it is important to
definition is not adequate for current purposes fonote that not all disabilities are captured by this mea-
two reasons. First, individuals with what are usuallysure. For example, learning disabilities and behav-
regarded as significant disabilities may respond thd@ral disorders are not includé®.

they do not have a work disability if they regard their

work as being consistent with their education and he 1991-92 Survey of Income and Program
other skills. This is especially important in under-Participation (SIPP) used questions for measuring

standing the representation of those with disabilitie§iSability that are quite similar to those in the Survey
in science and engineering fields, because the wo Doctorate Recipients (McNeil 1993). This pro-

is primarily intellectual. With appropriate accommo-V/d€S an oppgrtunlty toh make some éalppro_)(lmape
dation, individuals with significant disabilities that COMParisons between the science and engineering

impair their sensory functions or mobility can bedoctoral population and the larger population.
highly productive and may not regard themselves as

having a disability that affects their ability to work 39 The full wording of these alternatives in the survey forms is “SEE-
‘ING words or letters in ordinary newsprint (with glasses/contact lenses

Second, the measure does not distinguish amoingou usually wear them)” “HEARING what is normally said in

i iliti i iliti i iconversation with another person (with hearing aid, if you usually wear
types of disabilities. Some disabilities (e'g" dlsablfc‘;ne),” “WALKING without assistance (human or mechanical) or using

ities that significantly impair mental functioning)stairs,” “LIFTING or carrying something as heavy as 10 pounds, such
would preclude individuals from attaining the neces® & bag of groceries.

sa_ry §kl||S for science and engineering employ_m?m'AdditionaI measures of types of disability were omitted from the
It is important, though not always easy, to distinsurveys due to practical limitations. The disability questions included in

i R R g guestionnaires were considered burdensome and intrusive by many
QUISh between those with disabilities that cannot lSgpondents. The surveys designers were concerned that additional

accommodated within the science and engineeringast:?ns in this g wogkghhavel_ a tyser;ott;]s negative Tirrppact o tt)he
s s HRS erall response rates an e valldity o e survey. IS wou e
labor force and those with disabilities that can bgpecially true if the surveys requested information on highly sensitive

accommodated. disabilities.

without disabilities. (See appendix table 5-44.) Amongithout disabilities. The primary work activity of 27
pre-1985 graduates, the differences in rank and tengercent of bachelor’s scientists and engineers with dis-
status between persons with disabilities and persasilities is computer applications, compared with 29
without disabilities are narrower. For example, 59 pefercent of those without disabilities. Design of equip-
cent of doctoral scientists and engineers with disabilitiggent is the primary work activity of 15 percent of bach-

who received their doctorate prior to 1985 are full prosiops scientists and engineers both with and without dis-

fessors compared with 54 percent of comparable doCtgfsjjities. Ten percent of bachelor's scientists and engi-

g:apsgrl%?)t:?;sblgréo_lﬁr;gmeers without disabilities. (S%Féers with disabilities and 11 percent of those without
' disabilities are in management and administration. (See

Nonacademic Employment appendix table 5-39.) : :
Among doctoral scientists and engineers, those with

The type of work that bachelor’s-level and master'slisabilities are more likely than those without disabili-
level scientists and engineers with disabilities do is ntiés to be in management. (See appendix table 5-45.)
greatly different from the type of work done by thos®octoral scientists and engineers with disabilities are
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. Figure 5-27.
Figure 5-25. - Tenure status of doctoral scientists and engineers in
Sector of employment of doctoral scientists and universities and 4-year colleges, by disability
engineers in the labor force, by disability status: 1993 status: 1993
50
@ Persons with disabilities Tenured
<Y g B Persons without disabilities i
§ 30 1 Tenure track,
g not tenured
2 20 :
10 Not in track,
not tenured
0 @ Persons with disabilities
<3 & 2% TF & 3BT IS thout sabil
33 = % 2 g g 3] 3 g g = N/A W Persons without disabilities
s E B B s 2 S
S 2 o e g £ O = oS T T T T T T T
® =3 S © 0 10 20 30 40 50 60 70
Percent
See appendix table 5-44.
See appendix table 5-16.
analysis, individuals who were disabled by the time of
Figure 5-26. receiving their doctorate degrees were differentiated
Academic rank of doctoral scientists and from those who became disabled subsequent to receiv-
engineers in universities and 4-year colleges, by ing the degreé? This differentiation reflects the fact
disability status: 1993 that the challenges faced by individuals who become
disabled after earning their degrees may be different
Professor ——‘ from the challenges faced by individuals who acquire a
disability earlier in life.
Associate The observed salary gaps between individuals with
P disabilities and those without were indeed quite different
_ for those who had disabling conditions at the time of
el degree and for those who became disabled at a later
point. Those in the first group had average salaries
OtherNA B Persons with disabilities approximately $1,600 lower than those without disabili-
B Persons without disabilities ties, whereas those in the latter group had salaries that
- - - - - - were $5,700 higher than those without disabilities. (See
© £0 2 e o 5 g text table 5-7.) Individuals with late-acquired disabili-
Percent ties, however, are also considerably older than individu-

als without disabilities. The average length of time since
receiving the doctorate was 22 years for those disabled
after receiving a degree compared to 14 years for those
older, on average than those without disabilities and thi&hout a disability and 15 years for those who had a
are more likely to be in management. Among doctorglsability by the time they received their doctorates. (See
scientists and engineers age 45 and older and emploggg@endix table 5-32.) Adjusting for this difference in
in business or industry, 32 percent of both those witfine since receipt of the degree explains almost all (85
disabilities and those without disabilities are in managgercent) of the salary advantage of those with late-
ment. (See appendix table 5-45.) acquired disabilities compared to those without
disabilities.

See appendix table 5-44.

The Disability Salary Gap

The Survey of Doctorate Recipients also permits ¢
examination of the salary gap between persons with aiu
without disabilities, comparable to that done for gendt

i i ic 42 See the box on page 86 for the definition of disability used here. Note that
and racial/ethnic grouﬁ@' For the purpose of this it would be possible to classify individuals by the type of their disability (see-
ing, hearing, walking, lifting) instead of by the age at which they became dis-
abled, but small sample sizes precluded our using both classifications simul-
41 The methodological approach used in analyzing salary gaps is discussgﬂeo_u.sws A regression analysis including both type of disability and age of
in the section on gender salary gaps and in more detail in the chapte Pablllty indicated that age of disability was the more important determinant
Technical Notes. of salary.
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Text table 5-7.
“Explained” versus observed salary gap for science and engineering doctorate recipients with disabilities
compared with persons without disabilities: 1993 a

Disability before PhD Disability after PhD
Salary % of Salary % of
gap? observed gap observed

gap gap

“Explained by” adjustment factorsP
Years since doctorate . .................. ($400) 85.2 ($4,800) 85.2
Fieldofdegree ........................ 200 13.2 1,000 -18.3

Other work-related

employee characteristics . . . ............. (600) -35.6 (3,000) 53.6
Employer characteristics . ................ 1,100 69.6 1,400 -25.2
Typeofwork ............ ... ... ... ...., 0 -0.2 (1,200) 20.6
“Life choices” .. ....... ... .. ... ... ... ... 100 5.0 (300) 4.7
Total “explained” . .......... ... ... ........ $400 24.2 ($6,800) 120.5
Unexplainedsalarygap . ................... 1,200 75.8 1,100 -20.5
Observed salary gap® . .................. $1,600 100.0 (%5,700) 100.0

a “Salary gap” is equal to difference from average salary for individuals without disabilities. The negative gap for those
with disabilities acquired after the doctorate reflects the fact that the average salary of those with disabilities acquired
after the doctorate is higher than the average salary for those without disabilities.

b See the chapter 5 Technical Notes for an explanation of the methodology used in preparing this table.

¢ Average observed salary for persons without disabilities: $60,800; average observed salary for those with a disability
at time of the doctorate: $59,200; average observed salary for persons acquiring a disability after doctorate: $66,500.

NOTE: Detail may not add to total because of rounding.

SOURCE: SRS/NSF 1993 Survey of Doctorate Recipients.

Other work-related employee characteristics al®jau, Francine D., and Marianne A. Ferber. 1986e
explain a substantial part (54 percent) of the salary gap Economics of Women, Men and WoBnglewood
between those with late-acquired disabilities and those cliffs, NJ: Prentice-Hall.
without disabilities. Most of this difference is attribut-
able to differences between the two groups in the nuBroder, Ivy, E. 1993 (January). Professional achieve-
ber of years of full-time work experience. (See appendix ments and gender differences among academic

table 5-32.) economistsEconomic Inquiry31, 116-127
After all of the variables included in the analysis are IstsfE ic Inquiry31, .

controlled for, unexplained salary gaps of approximatetark, Sheldon B. 1993 (March). “Using a National
$1,100 are observed for both groups of persons with dis- pata Base to Assess Changes in the Status of
abilities when compared with those without disabilities. 5401 | evel Women and Minority Scientists and
Thus, among individuals with doctoral degrees in science Enai AP R 7 lect t National
and engineering, this rough estimate of the salary disad- ngineers. rogress eport, “fecture at Nationa
vantage of having a disability appears to be similar in Sciénce Foundation, Arlington, VA.

size to the salary disadvantage of being female. Committee on Women in Science and Engineering,
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Technical Notes Even at this conservative level, the number of variables
" 43 retained makes comprehension of the model diffitult.
Decomposition of Salar y Gaps The parameters of the reduced regression equation
_ were used to decompose the salary gaps of interest,
Introduction using a modification of the Oaxaca (1973) methodology
éqequently used for decomposing salary gaps. In this

techniques are used that permit a more comprehendgéiSed methodology, the proportion of a salary gap
approach than is possible using the cross-tabulatigfP!ined is considered to be equal to:

approach used in most of this report. Although these by(X-Xo)

techniques are widely used in the scientific literature in . !

analyzing similar issues, it should be noted that the tecf{?€ré R is the vector of parameters from the reduced
niques used do have some disadvantages when coRAESSIon equatiorx; is the vector of means for the

pared with the cross-tabulation approach. Most impdé(_;minority group of interest (i.e., men, whites, U.S.-

To examine the issue of salary equity, statistic

tant, they require the researcher to make a numberB@n Whites, non-U.S.-born whites or persons without
“simplifying assumptions.” If these assumptions ar isabilities) andX, is the vector of means for the corre-

correct (or approximately correct), the estimates of ti#¥
salary gaps “explained” by differences in group chara@

onding minority group of interest.

teristics are likely to be superior to those obtained b grrent Methodology Compared
examining cross-tabulations. If the assumptions are ith Alternate Approaches

from being correct, however, the researcher may end up The current methodology deviates from the Oaxaca

with conclusions that are erroneous. methodology in the selection of the regression equation
| used for standardization. We have standardized to the
Sample regression equation for the total population, whereas the

Data from the 1993 Survey of Doctorate Recipienf§0st common application of the Oaxaca methodology is
(SDR) were used in the decomposition of salary gapstmstandardize to the equation for the nonminority group
chapter 5. Part-time employees and self-employed indi-€., using B instead of pin the above equation).
viduals were excluded from the analysis, because salary We opted to use the regression equation for the total
data for these individuals are not likely to be compar@opulation rather than the nonminority group for three
ble to those for individuals who are employed full timg'€asons. First, using the total population is consistent
Approximately 31,100 cases were usable for th#ith the null hypothesis that no discrimination on the

analysis. basis of demographic characteristics occurs; this is, of
course, the primary null hypothesis of inter&st.
Basic Statistical Methodology Second, when multiple overlapping groups are consid-

The fi i th vsis of th | ered (i.e., groups based on gender, race/ethnicity, birth-
The first step In the analysis of the salary gaps Wag, - "and disability status), the Oaxaca approach is con-
to fit a single least-squares regression equation to

total eligible sample, using log salary as the depend tually more confusing than that adopted. Do we, for

: : : : mple, use the regression coefficients for men when
variable and using as independent variables a large nuyIy

: . mparing women with men and use the regression
ber of variables from the SDR. The demographic vaileficients for whites for the analysis of racial/ethnic
ables of interest (gender, race/ethnicity, whether U.

Lo A roups, or do we compare all of the groups to U.S.-born
born, and disability status) were excluded from g ia men without disabilities? If the latter, does it

equation. Those independent variables that did not heﬁﬁ%ke sense to compare all women to U.S.-born white
a statistically significant relationship with salary (at thﬁf, i

, : en without disabilities or must we consider all 60
0.001 level) were deleted from further consideration B oups formed by cross-classifying the demographic
this staget* This relatively high level for exclusion was,a iahes of interest? Third, by using the same regres-
selected, primarily because the large sample size resgﬁin equation for all of the decompositions, meaningful

ed in a large array of statistically significant Variable%omparisons of the salary gaps between different groups

are more easily made, e.g., comparisons of the gender
salary gap with the black/white salary gap.

43 |ndividuals with questions on the methodology employed are encourag:
to contact Carolyn Shettle, Division of Science Resources Studies, Roc
965, 4201 Wilson Boulevard, Arlington, VA 22230; (703) 306-1780; cshet45 See appendix table 5-46 for a list of the variables included in the final
tle@nsf.gov. For background information on salary regression models and regression model along with estimates of the regression coefficients for the
variables used in this model, see Shettle (1972), Blinder (1973), Centvariables retained and their standard errors.

(1974), Kennedy (1992), Kahn (1993), and Wright (1994).

) _ . ) _ 46 This is analogous to using a pooled estimate of a proportion in calculating
44 When multiple dummy variables were derived from a single categoricithe standard error for the difference between two proportions, when testing
Valrlab|_e,bt|he 0.001 criterion for retention was applied to the entire catego the null hypothesis that the difference between two proportions is equal to 0.
cal variable.
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To determine the sensitivity of the analysis to théhe decision to exclude academic rank and tenure. A
choice of the regression equation used for standardizaimber of analyses of the academic labor market
tion, a Oaxaca-type decomposition was made for tireclude these variables; however, they are not always
gender salary gap. The total percentage explained, stmtiuded4® We believe that academic rank and tenure
dardizing to the equation for men rather than the totate themselves best viewed as rewards for work per-
equation, was 88 percent rather than 90 percent—a fdormed rather than as “control” variables that help
ly trivial difference. Yet another alternative is to stanexplain the salary g&f9.To obtain an understanding of
dardize to the minority group equati®h. Using this how sensitive the findings are to this particular decision,
approach for the gender salary gap led to an estimatkd doctoral gender salary gap was decomposed with the
total percentage explained of 80 percent. Although thisclusion of academic rank and tenure in the model. The
latter alternative provides a substantially lower estimateclusion of these two variables resulted in an estimate
than that obtained for the model selected, standardizd-the explained gender gap of 91 percent rather than the
tion to the minority group equation is not a commonl90 percent observed in the model used in chapter 5. It is
accepted procedure. thus unlikely that their inclusion would have substan-

Another approach to estimating the impact of demaially altered the findings in the chaptér.
graphic variables on salary is to do a multiple regression We also excluded from consideration for theoretical
analysis, using dummy variables to measure the demeasons whether pay, job unavailability, or layoffs were
graphic groups of interest. This approach is used Idastors in taking a job outside of the field of degree or in
frequently in the literature than is the Oaxaca approadhanging jobs. We believe that such responses may be
This approach does permit examination of the effects wiore indicative of events that directly affect salary than
each of the demographic variables of interest, howevéigy are of life choices. For example, if women and men
while controlling for the other demographic variables aiere equally interested in being promoted, but men were
interest. It also has the advantage of permitting testsgbmoted more often than women, men would more fre-
significance for the effects of the demographic variablggiently report job changes for pay and promotion.
on salary and permits examination of specific interac- Note that one could argue that some of the variables
tions of interest. This approach was, therefore, usedit@luded also should have been excluded. For example,
supplement the basic decomposition approach usedoite can argue that differences between groups with
the report. The parameter estimates and standard erfegpect to management activities may be reflective of
for this equation are included in appendix table 386. “discrimination” in the labor market. To the extent that

) ) this is true, one can argue that the inclusion of these vari-
Variable Selection ables has artificially increased the amount explained by

As noted in the text, the adequacy of the analysistfs model. o o
contingent, in large part, on the independent variables The variables excluded for lack of statistical signif-
used in the analysis. If major variables are omitted, tHgance at the 0.001 level were
estimate of how much of the salary gap is “explained”
will be inaccurate. Similarly, if variables that are not
truly explanatory factors are included, the model will be
inadequate.

As discussed in the text, some variables that could .
have influenced salaries (such as measures of productiv-
ity and direct measures of the relative importance of
salary to other job rewards) were not collected in the
SDR. Other variables were excluded for theoretical rea-
sons or because the empirical evidence indicated that
they were not, in fact, determinants of salary.

Among the available variables that were omitted for
theoretical reasons, the most controversial decision was

« Background variables: mother's education,
father’s education, and whether the individual
lived in a rural area during the time he or she was
growing up;

Other work-related employee characteristitge

of work-related training (none, management or
supervisor training, technical training, general
training, or other training) received during the last
year, the number of years of part-time work expe-
rience, whether the person has ever had foreign
research experience, and whether the person
changed employers between 1988 and 1993;

49 See Barbezat (1991) for a discussion of this issue.

47 Barbezat (1991) used this approach in addition to using the Oaxaca
approach. 50 See Weiler (1990) for a discussion of this issue.

48 Demographic variables presented in this appendix table were included fér The coefficients for this model are included in appendix table 5-46.
those demographic variables that had a statistically significant impact gknalysts interested in performing a more detailed analysis of the salary gap
salary at the 0.05 level. Excluded for lack of statistical significance were tyggased on this model can download the relevant appendix tables in spreadsheet
of disability (seeing, hearing, walking, and/or lifting) and interaction termdormat through the Science Resources Studies’ Web site (http://www.
between race and gender and between race, gender, and whether born imgigjov/sbe/srs/stats.htm) or can obtain copies of the spreadsheets by con-
United States. tacting Carolyn Shettle (703-306-1780, cshettle@nsf.gov).
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» Employer characteristicswhether the academic appropriate inflators (e.g., 2,080 times hourly wage, 52
institution was a public or a private institutioh; times weekly wage). It is difficult, however, to know
» Type of workwhether the person worked in a fieldwhat the correct inflator is for academic year. The 1993
in which licensing was required, whether the posdatabase did not inflate academic year salaries, whereas
tion was a supervisory position, and for manag@revious SDR surveys used an inflator of 11/9. The first
ment positions, whether the position requires teclaption is tantamount to assuming that the individual
nical expertise in the natural sciences, mathematees not work in the summer, and the second assumes
ics or computer science, or engineering anihat the individual has a typical research grant that pays
whether it requires expertise in the social science®’9 of his/her academic year salary. Although both
« Life choices:number of children in the home byapproaches are somewhat arbitrary, using the 11/9 esti-
age category of the children (under age 6, 6-1ator is the more reasonable approach and is roughly
12-17, and age 18 and older), whether spouse hammparable to multiplying a weekly wage by 52 under
a position that required expertise in the social sdihe assumption that the worker is employed all year.
ences equivalent to that obtained with a bachelor’'s The dependent variable in the regression analysis is
degree in the social sciences, and whether spouke logarithm of salary, which is often used in analyzing
had a position that required bachelor-level expesalary, because it is consistent with the concept that
tise in a non-science-and-engineering field. Aalary increases are typically expressed as percentage
number of the variables related to reasons for jobcreases rather than in absolute dofdr8ecause the
and educational actions were also eliminated féwg of salary was used as the dependent variable in the
lack of statistical significance. regression equations, the average salaries presented in
the chapter are geometric meand.ike the median, the
Finally, some variables that would have requiredeometric mean places less emphasis on extremely high
extensive recoding were not included because of timglues in the calculation of the average, so that the geo-
constraints. In making these decisions, the amount @ktric means for salary will normally be lower than the
time needed to recode the variable was weighed agaimgian.
the likelihood of the recoding making a significant dif-  Years since receipt of doctorate, age at PhD, years
ference in the analysis. For example, with a modest full-time experience, and years of part-time experi-
amount of effort, it would have been possible to categence: The model fitted included squared terms for age
rize field of degree for those who Obta..lned a deg_ree S%en the doctoral degree was received, years since
sequent to the doctorate. The most important fields fesceiving the doctorate, years of full-time experience,
such a break-out, however, are indicated by the type #d years of part-time experience in addition to the lin-
degrees had degrees that indicate the field of stugyyared terms is common in the literature (cf. Weiler
(MBA, M.D., and the law degrees). On the other handgg). |ts use was also verified through visual inspection
productivity measures that would have been very intejt the graphed relationships between salary and these
esting to include would require an extensive amount giaples and by verifying that the squared terms were
matching of data files with citation indices. statistically significant at the .001 level when incorpo-
rated into the model after inclusion of the linear terms.
It should be noted that a quadratic formulation is con-
The measurement of most of the variables in thigstent with the idea that salary may decline toward the
analysis was quite straightforward, given the basic coend of one’s career.
ing structure of the SDRE In a few cases noted below, In addition to these variables, it would have been
however, some modifications to the coding need to literesting to include a measure of time not in the labor
explained. force in the model, but the 1993 SDR does not include a
Salary:In the 1993 SDR, individuals were asked talirect measure of this.
report their salary or earned income for their primary Occupation: Occupation was measured, using
job, using whatever unit (e.g., hour, week) preferredNSF's standard detailed coding of occupations except
These have been annualized on the SDR database ugingx split of non—science-and-engineering occupations

Variable Measurement

52 This variable was close to being statistically significant. Note also that

Formby et al. (1993) found this variable to be important among highl\g/

ranked economics departments. 4 See, for example, Barbezat (1991), Broder (1993), and Formby et. al.
(1993).

53 Individuals wishing a copy of the SDR code book or more information on
variable coding should contact Carolyn Shettle (703-306-1780, cshettle®® A geometric mean for a variable is the antilogarithm of the mean of the
nsf.gov). logarithms of the individual observations on that variable.
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into “low” and “high” status occupatiof® on the basis ondary school; private for-profit company; private not-
of information from the 1993 National Survey offor-profit organization; local government; State gov-
College Graduates (NSCG). Non—-science-and-engineerament; U.S. military service; U.S. Government
ing occupations were classified in the “low status” catéeivilian employee); and other employer tyJe.The
gory if fewer than 10 percent of the NSCG responderfigarnegie classification of academic institutions is a
in the occupation had doctorate degrees and if the aveemmonly used classification of postsecondary institu-
age salary of NSCG respondents in the occupationtians, based on level of degree awarded, fields in which
1993 was under $45,000. degrees are conferred and, in some cases, enrollment,
Type of employerThe SDR contains two highly Federal research support, and selectivity of admissions
related variables that describe the type of employerstiteria. It was not possible to include dummy variables
sector of employment and, for those in academitgr all categories of both of these variables in the
Carnegie classification of employer. Sector of employegression analysis, because the high correlations
ment in the SDR is based on individuals’ self-report dfetween some of the sector variables and some of the
the sector to which they belong, using the followingarnegie classification variables led to severe multi-
categories: 2-year college; 4-year college; medicadllinearity problems. After deletion of redundant mea-
school; health-related school other than medicauires, a set of dummy variables remained that are not
school; university-affiliated research institute; othestrictly mutually exclusive but collectively describe the
educational institution; elementary, middle, or sedype of employer.

56 The occupations included in the “low status” group included science-relat-

ed fields such as technologists and technicians and computer programmer’aalthough the question permits individuals to classify themselves as
well as occupations such as clerical/administrative support and precollegia@f-employed, self-employed individuals were excluded from the current
teachers/professors, and mechanics and repairers. analysis.
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